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Abstract of JP2001 053280 

PROBLEM TO BE SOLVED: To provide a MOS 
transistor and a method of manufacturing it, where a 
substrate bias effect peculiar to an SOI substrate ca 
be restrained without increasing a MOS transistor 
formed on the SOI substrate in element area or in 
junction leakage caused by crystal defects. 
SOLUTION: A MOS transistor is equipped with an 
SOI substrate, composed of a support substrate 10 
and a buried insulating film 11 and a body region 12 
provided to the substrate 10, a gate electrode 14 
formed on the body region 12 trough the 
intermediary of a gate insulating film 13, and a drain 
region 15 and a source region 16 are formed in the 
body region 12 sandwjching the gate electrode 14 
between them, where the source region 16 is 
equipped with an source region 17 extended in the 
direction of the drain region 15 along an interface 
between the buried insulating film 1 1 and the body 
region 1 2. 
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w&tmm shtftssoisfit, 4 «*±«: * 
- h tmm*ft Lx&f&z titcv- vmmt, y-m 
m^mt^^^itcm^r^mmo^^mfscitxtc f u 

10 

c»*ffl 3 ] ( a ) ^mm±<,m&&&mmmRv : 
#7 < mm&mmz tixtez so y-na 

( b ) mfiE^^ -y «R«rtco y - * ««JgfiEffl««:BBRS 

rs hfc»«y - x««*#-r & y - ^«**»jflEi/ . 

( c ) S5IB x a MAO F U -f >«W&S««K:iIfc3R 

«ftsfcrs c i £#t*<h-r £mo s f ^>i***<D»ja 

[|Si©!»P^] 30 
[0 00 1 ] 

[#w©K-r MOS h^>^X 

[0 00 2 ] 

6 , fi«««E»f¥CC W^CMOS LSI ©{KBR 

m&Zfiy l J a 6***^.-1 «#**tr* S 

0 1 (Silicon On Insulator) S^?rfl!l\ COSO I 
SSLhCC CMOS * J^/ST * C <fc sWjHrC A 5Ci*W 

en-cb^ s o 1 *«*«mofe*«©*3W«ai 

[0 00 3] SO immcBf&lstcMOS Yv^VXZ 

lilt s o i ££<Dati>&*Btfbmfc: cfc o so 
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[0 0 04] CMOS LS ICDimnj] (P) RO'M 

mmmm <r) tt^sti^^ 

P = Cu.i • Vdd- f ( 1 ) 

x = C, OB < • Vdd/I D5AT (2) 

IasAT»ia«lF^^>** ,: CA*. ) 
[0 0 0 5]^F«lgMC ox , y-h*H*W, 

Idsat = W- m • C ox /L • (Vdd-Vth) 2 

[0 0 0 6] SO IlS^Mb/cMOS r^>t>X# 
-Ctt. a»ii*BKk«T©3S2JB«*K:j:ory-^ • 
h'l-/>8§g»J«d>t*fc«>fc, ttIB ( 1 ) aSOcte 

ii*BMtK±©v a >4M6«*> 6 ft * -i ««#5E 
£&C£^b£tl£o FD (Fully Depleted) Ft? 

-# mmm& t t«s« i asasusM* . 

SO ISStcML/cMOS r^>v ; ^^cD1t 

v&i,%^mmi£ (vth) tufa (2) skk:** 

[0 0 0 7 ] Lfrb. MOSh7>^^«S$fi/c 
SOIlfiJ:<D#f^«*tt 4 »«>ii*Wt*&*f# 

w^r^ i ^ 5 maw a*, c n & ©i?*tt*K^ ^ r 

^MiWn^. MOSh7>^«ttKl/-f>2 

M*>ffc«l#iBCT*», SOIIfiOcML/Zc 
MOSh7>^^i|^ ^>/^h^t>^CJ:r) 

tt, y-X*(OjE7LK:S*r**ffi©|»ai (<J>h) *$PD 
(Partially Depleted) FOSO I MO SF7> 

>>zzxmmx$>z> 0 c<om&. ^r^mm^^ur 

XSnr, MOS r^>^X£<Dl>^CM®mEE#ffiT 
Fl/-f>*E- h>-/>S»«ft (Vd s - I d s 

*f$tt) {cfei^r 1 d s*jww»janr**>^3i»3W^i; 

^ Q y-X^iETL^^&mtftOIWB&Wfi^FD (Fu 
lly Depleted) *-KT?BPD (Partially Depleted) 
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3 

[0 0 0 8 ] COMH*»*T4*ffiiLr. 
?L£*WU SO I^^C^^>±IBCDS^VTX^i 

[0009] m+mmz^mz terns.'* 

P8¥9-219528^^i#8S^l8IC (T.Ohno.M.Takahashi.A.O 10 
htaka.Y.Sakakibara and T.Tsuchiya: "Suppression of 
the Parasitic Bipolar Effect in Ultra-Thin-FilmnM 
GSFETs/SIMOX by Arlon Implantation into Source/Dra 
in Regions " :IEDMTech.Dig.pp627-630(1995)) CCfci, 

ftfc*M&*IMUi 1 lipii/'Ja >IMSS*> 6fc £ 
^■ffTOHl 2i*»6fl|jR3ti*SC>I»«©±«: t y 

ft/fcFW>l 5iV-Xl 6 <h*P6fltfi£§ft£SO I 20 

mos h^>^*£cctetvc % fw>is, y-* 

A if > -/ * Mc ct o x m A £ n^ a B s ^R5^m^- tlEfl 

[0010] ^U, COSOI MOS h^>^x# 
AotV-X16, FW> 1 5CC»A3ti/dBaXffi 

> i 5 ©»^ffi*>£iWft* * y rr* iiE%<oa;fSc*et 
SK4*11tK:Siift:»cc, >f^*>aA<br-wi/tcJ:^ 

0ftV-~7s 1 6*fcttFU-f>l 5CDjg£ffi*8i$JoT 
V£*>t. F W> 1 5c7)^i->^->3 > 

y-^*u<«»ii/T, mosF7>^^)4^ 
[0 0 11] *^fflW*«DDS-&rtt:»«^-/r 40 

tC^frsa-^IWIS (<f>h) *iTFi*i*SC£r*4. ffl 
!f#K¥8-213622^$BRc>*XIK (M.Yoshimi, M. 
Terauchi , A.Murakoshi , M.Takahashi , K.Matsuzaw 
a, N.Shi gyo and Y.Ushiku: "Technology Trends ofs 
ilicorvOn-Insulator-It's advantages and problems t 
o be Solvde M IEDM Tech .Dig. Pp42 9-432 (1994) ) (tC 
0 3 JC^ L tc£ 5 5/ y 3 1 0 ±«CJIKK» 

j$2 ftfcS»i&#BWHI i 1 1 p ffls/ y n >4fcftj|*> e> 
ftS#7:-r«W«l 2£a>e>flteS3ft5SO IS«cd± 50 
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WSn/cKU^> 1 5iv-^ 1 6 i^6«J5S?ti4 
SOI MOS h5>^x£K::fcK>T, FU-f>15£ 
V-^16i(7)^cy;Wr-^A (Ge) J*^t<c&Z> 
S i GeI6 0*JgfiErS*tt3Wl2«iftri»*. CO 
V-X16. KU-f>15*SiGe, Si 

50iE?LK:»-r**^P«H (3>h) £<£T£tL tK>T 

ray-* i 6 ccjEa^aEAL^-r < a o . je^lo^s^ 

(Ge) ^§8 (Pb) 6*fflT4Cilcj:6Il 

[0012] *«IBtt±EHW«:JB*ftStifcfe(Dr* 
0, SO I »«CC»J5Rl,fcMOS r^>^X£CD^M 

ctft<, so UE«ici9WK:^n*WR^-<r^a« 

[0013] 

5 s 3 hfc F u-f>«Wi 

3*ifcy~*««£*>6fc?) m fTEy-X««*, mriB 

®TO(c@g?n/ctsv-^«^iit^sMO 

[ 0 0 1 4 ] ±n«, ( a ) -xtmsLt 

t,cm&&frffimmRv#T a mmmm s nr* s s o. 

is«±cc, y- HB««*^uTy-Fms*jBja 

(b ) tmtfr4W*fi<Dv-xwmw*WKwt 
xru y > * -/ * >aA u , y v^sjib^t 5 ^ 

mmmt < mm t <onm^ -,tpi/-f >«i^r°j 

«*ac;/Xtt y > * -r * >&a u % tuis^js i o «>ic 
t WBBBfje^iai <fc o t sb^^^ji itFu-f>* 

[0015] 

i $ nfc y - x mm t & § n 



5 

■5. ct-c. so ms&mstiztt 

<, afe^-^to-arSO I (BESOI), SIM 

OX (Separation by Implantation of Oxygen) 

[ooi6]^ittim m«. i"i3>, y 

;Uv->i>A3?©7t5R^#*S«. GaAs, A1N, Z 
nS.e, CdTe^©III-ViKX»II-VI)^^©-fk^ 

[0017] a«)3i**giSM<b Itli, m«S i o, 

r s i Nmmmf e>ns. sw^s i o, 

0 0-4 0 0 n m*iffiA*W=>ft3. 
[0018] #7* ffiiAU:. F 5 >^ * *3BfiWS ft: 

st>©r£ffii i u r««B-r * ¥mmtm-c$> *) . ^ y => 

>, y;l/V^-?AH©7c3S*^, GaAs, A IN, 
ZnSe. CdTe^©III-V^X»II-VI®5#©(b 

««©a s . ^e»«j»p<c« * ©^ ^ - * tz. «t o 

"C. jaapS5rSC<k*«-Ct, 30~100nmmK# 

- * / f u a >ffim&&f& § n -s, fife. ^ + * mkwwb 
zg<*$!M©ggffi&c:tfj£;-!r5c!: 5 fcssscSft-ri^s c 4# 

[0019] ■sK5w«i*±K:j|&J5SS*i*y- FttlWJER 

y-HaiWBK*. !"•/=> >HtfUR. s/ya>«{b 
■KttCft6©lWMt3WcJ:9. JHJ¥3~1 Onmgg 

-c^tK-rsc y-niB, #y^y=i>: 

w, Ta. T i, Mo^©isa.^^js©->y-y--r F ; C 
ne^y-y-WF (moMoSi,, wsu <t*y-> 
yn>i35>6^-2»>i<y-y^ f ; *©f6©ifej«wcj:9» 

Mill 0 0~2 0 0nmiaTW5Ct*5-C#5. 

Fm®«. v-VFU-f>ffl«Ofcft 

[0020] y- h*«*»t* j: ^tc.^f 5 .# ®mmr& 
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mm*, mmmi^strtiamm. m^tmm. y> 

■C*SC am* LI'. :RK«ri£lgttttCc|g»g3ti&<> 
©■?«&<, N§2 (XtePS) ©^Jsfi%*. 1 

x l 0 10 ~1 x l 0' 1 a t oms/cm'gSffltS 

jWfl£DJ!ct>IR0. Mj§^)*{cJ:-,T. FU^>ffl*iy 
10 -*M^4©*«^&#g£oTt,»-trfcJ:(,». Sft:. 

«<fc©HWc»T>r F u<>«J*;friSj{cgR3hfc«;SR 
V CCf, ttBtV M*. 

»>C4#esi/< . «*.». 1 x 1 0"-lx l 0" 
a t oms/cm'lSWfe.hS. *ft:. 

*«*tt. WtK. «**y-^««©S^«soi o~ 
[0 02 1] *«!80«Jfi*ffi«:J:n«. xe 

(a) tcfc^r, ^s^fca&^^ssmao'^T 1 
-r wmmm snt&ssoi a«±«: . y- f tet*0t 
^uy- F«ffi*ju«f*. cc-cmx-rsy- f 

IWBtROfy- h«««v MTMOS F7>y^jtS» 

[0 02 2] II ( b ) (Cfcl>T, «W3©V- 

30 ©iS^©-^^>aA5*. V-7>WMfcffimtC<D?i-4* 
>ffiA'J-4Ci*fC**J: J 5K, &*n©?3?£K: «fc D - u 

C\ C©-f^>aA«, tOWKCtot, V-X^I 
^i±a5U/cJ; 5 SffiBV Ct& 
~Cit Z£ 5 left 5 Z m«. WBR-f* 

5~ 1 0 k e VgS©ttJjSx^JU=p-. 5X10 
,4 ~5x l O^a t oms/cm'tSOh'-X-C, V 
W*>£. 10-2 0keVIS©JDlx*^- l 
5xio 13 ~5xi0 14 at oms/cm'iSOF- 

5 {c , aia c c > -c . Fu-f >««j&s««^© -f * 

>ttA 4 ISJ^fK v - x tc t> * > ^ a S n * 
fcii, ««WK:»6h* v -x/ FW >««o^»« 

•aA«. 5 x l 0 1, -5x l 0 15 a t om/cm'IS 

[0 0 2 3 ] ^^>ttA©fl, 'J >*5iK7 !; ^ ffiWft-et% 

mw:m-z>is&-e, mw&isu&tem-rz. cct, y> 
50 &#7 : <ffi®\*i'ctmiim-rz>i&mt< t z> ^-<mm 
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t\ y >*ss£«r siaK^Sttr 

x v loilx^^^ffCckorSittta*, ± 
is© f-x, aiax*;i/^-<D«iffl-cK, 7 0 0 -en 

2 0#ffl* 8 0 0 o CT3 O^fifi, 9 0 0TC10^ t 
1 0 0 0 *CT 3 OfMflfiBW* 0 , ffifiK 

«SF«c<tojoaB!?'raci3&s'c#i3&5, 10 10 

0 0 °Ccfc 0 fgC^S, <£ 0 » * L < 12 8 0 0 'CtTFOffl 

ft. $ 6 *c ws 0 < « 6 0 0 - 8 0 0 -ceftcwaSDW* 

[0 0 2 4 ] »rJ05IH4tt, y >^flHB£Rl/t 

2 o#ra-3 o#bl jf*o<tti2o^i o#ra, a 

DJff*L<tt9 0-3 0»mWftWtf6tia. ccr 
[0025111(c) &Ctet>T, F U 

1 0-5 0 k e Vgft©ffl»x*jl/4*-, 5xiO s ^ 
5xi0 15 atom/cm 2 gf©F-X-C, y W# 

>r*n«, i o~2 o k evaftospax+jm^-, 

5 x l 0 13 — 5 xio^at om/cm'IS® F-X 

y W * > <D2> * C > £*S^C^ C X ff 5 C 4 £ 40 

[0026] =j->&a<dsl Jbte y >^^-r a 

TSfflftJ^fclKffliM:* #f-f«IWK:ffiAShfcB 

Witf, 1 00 O'CfiiJb, ST*L<«1 0 0 0-1 1 0. 
O'CSS, J:0ff*U<ttlO25-lO5OXIllS3&J 

*tfe»na 0 */c, 9rj£i5iwj:9^iW4tt. mmusc 

lC£^xmmR&?2>£t&Xt2>& % m?L& 10- 50 
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B0*HHHft#*tf6ft6. CCTOSSS, »SBSHI<Z>jft 
*&B». «*B, RTA{C<fc9#|3KT£C4#r*5. 
[0 0 2 7 ] ±tE<DMOS h <3 ^©KjS^ffiCC <fc 

aav-x(wi4*fiv-^««m*Mos 

[0 0 2 8 ] ^ft>aAg©Ml«c, ;RK 

«t» -r * >ttA»* cesses tifctsa^B 4 fflsflsju l a 
**e>ffii«-*. c©»^©Jt»aft«, ffi?L^«^m^ 

Kz>&xnMTz>b<Dx$>?)> Mmm^mmtm. (te 

D : Transient Enhanced Diffusion) 4 L>X%U %tlX 

>wim*mts y a oT«jsst»*5[*e 

t~r o COi#ilS£tS[CDj*fit^FM«, 0J*.tf> 7 0 0°C-C 

i 2 o#Hrr*?), fiia«<b'sa«r*-s. 

[0 0 2 9 ] SOI ®K© v-X«W»c y >B£«iBR* 

? IH^ y 3 >*©«ft|fli*-f *>«ftJ: D < 

£ c cfcoT, C<Dt£&t, WAtf, 7 0 0'CfISOffi^r 

$ai^ y ^ttSTL^^ra^ y ^ >^4tHSf¥ffl o 
5<Dr, y >o«a*MR»v--^««*6 f u-f >«« 

Til*. J ffl&t<DWmi<Crt A )l>7v hWl^f 

(Dnwtmm u /effi^ y - x««3w^jss $ n ^ c 1 1 & 

i FU-f>««4(DE««» , ffnm«±**<0T, y> 

[0 0 3 0]C(Dft, KU-f>«*«CBt»tttAbr, 
Wx.(t 1 0 0 0 'Cll© R T A ( rapid Thermal An 
neal) "*tf 5 4, V-X«, KU-{>««©W* 

^^r£ft^$n.-S4fH]B$ccy^x^cD l J >sof*a 
«ca;iRu^iy>fe«si»K:}sstt<b'r*. ^6cc % cor 
yn>^j^B**trts«»i«*sHiiTft. tmc 

[0 0 3 1 ] #&9!<DMOS HltCiS 
Lft:J:5«:, ^> y n >S« l 0 ±(cSUW&#WbK 1 1 

acfpfis/ya^^wsji^fttts^-fWi*! 2*saji 
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y-hmmi 4**#j«s*v 2««:y- h 

«S 1 4 4»tr <fc 5 CC— 7?^ F U-f >«* 1 5 iffi^CC 

>^x^imm^c^gt$nri^ 0 ccdmos 
aashttoo, v-xwau eac* fw>««i 5 
sa*stiTate6snrc»4. ±ibmos f^>^** 
[0032] sonsiur, 11700-8 

0 0m ma*©*l*a^ «;a>^45*/>;a >S1g 1 
Otc, Soax*;l/^-20 OkeVSft, F-X14X 

1 0 x7 cm- J IMgT^ (O) ^ft>^>ft>ftAl, 

»S 1 0 ±CC, BflOOn maa©»»ii*MffcHl 1 
1SWW1 0 0nm8«O#f^««l 2*»«b 4 
ttDTt I TOX (Internal Thermal Oxidation ) *C 

M2 (a) KItSU/cJc^&S IMOX (Separation 
by Implanted Qxyqen) JUK^^ffiUfco 
[0 03 3] CCDSO ISfO^f^IiSl 2 tilffcT 
£C£K:J:9> ^y3>»fl*2 2*J&S0fc. CCD^ 

5E<D!tJ¥ (*»B«:6 0nmiK) 

iOTt^c i/U=i>Wfcl|2 2©«Wtt6 5 

<Dffi«tt3 0nmfiflrr*4. iot, 
2©JRWtt- 7 OnmgffiittS. 
[0 0 3 4] #Cl>T?, 02 (b) CC7nO/c<fc3K:. ^g-56R 

7ifK (hf) as/cB^ffcr^^e-^Atasftiofti^y 

IMU*22«**0fc. *0>«. LOCOS^STI 
(shallow trench isolation) ffiO^T-^lBHKflSfcfB 
t,vt, a»ii*BWt«ll l*C»rS&3©*T#l!ifltl 

»JD^^7-F7 9Wciot#f-f««l 2 

^«K:»nJS§f9^**jOT-til?, t"J 3>HiUI2 2 cd 

[0 0 3 5 ] ^^T, 02- ( c ) KSsbfcJ: sFf* 
-f«*l 2±«ftfficJ:oty-Mfelll 
JSSU 9l#»*i*ECVDffiCCJ:0 y> (P) * F-* 
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J&£Ofc. CCm y-bWil3(t 8 0 0°C, 

U mmilnmmBLtVtc. **ftt/y 3>I*0'J 
> (P) O^HWttBl O^cm-'fitttii. 
hmSl 4«, SJ£ (CI,) ^/cTCP (Transfo 
rmer Coupled Plasma) Klcfc y *Zs# 

10 [0 0 3 6 ] #«c % H3 (d) tc^O/cJ: ^Cc, H 

i& 1 4 * f u^x h 2 3 taao, 

«««JS«« 1 6 a y > ( P ) 2 
OkeVfiS, K-X5xi0 14 cm- Z lg^ IS 
(As) *JD3x^l/¥-30keVSS, F-X5 x 
1 0 1S cm- 2 mm.~CJ*>&AUtc 0 *»ii*M 

itmi hiiii 3«, so issco^m^j: 

T'ffifflU PFG (Plasma Flood Gun) (C^tSl?: 
20 tfo/c 0 

[0 0 3 7 ] ^C^T, 03 (e ) CC^L?c <fc 7* 

hu^ h 2 3 4BeR^X^«:<fcSTy^>^ri*4 
(P) at* (As) ttArv-xwai 6T8WC* 

^ITl^OT, y> (P) ©ifjgffitfctt* 
30 1 6T**6 FU-f >«««C|0I*ora»ii*WUIl 
li#f r ^«Wl2i(MIin«:»or«*. 
1 2 iCD^MCC/W;UT *?*-r 4iHH*«c, 
1 2 t<DRWi&&iCDM&>&&Mimi 1 

ffi3Bv-^«iai lifi&mztiz. ccaav^ 

CCm 1 5 0 nmSfitCHKU 

/Co 

[0 0 3 8 ] »^ 03 (f) ^L/cJ:^ V- 
^9«16*7*H/^h2 4tH^ Fl/-f>*« 
40 MMl5a(C t H3R (As) *ttiax*^-3 0 
keVfig, F-X5xi0 1$ cm- 2 ^t>iiAl 

SO I ItOffflIK: J; -3 tgS«cttHr«TS(D 

[0 0 3 9 ] -€-<Dt*. 04 (?) CC^L/fci^CC, 
h Ui^X h 2 4%K*^XvtC < fc-2>T^^>^"C|»* 
L/, 10 0 O'CTRTA (Rapid "Thermal Anneal) 4 1 
50 0»fmf^/c o RTAtfc (N.) #BfWi-t\ # 
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1 0 0°C/m i nrtf-o/c 0 C<DT--JWt J: * 
Kl/^>««1 5(0«t3R (As) 

7<dv> (P) ^maw^rStt^b-r^,, 

>^ KU-f>«Wl 

5©fiffi*te<T*fc«Mc. c<z>«> y-x««l6& 
^Fb-f>«l 5<Daffifc**> (T i ) +x/Wh 
(Co) »/c>yf^ KH^a^CD^ffi-CB^LT 10 

[0 04 0] MA (h) CC5*l/jfc<fc5tt:, TEO 

S (S i (OCO,H 5 ) 4 ) ZfcfotfZtLXm^tt'? 

CMP (Chemical Mechanical Polishing ) ~CV'"y 

(Inductive Coupled Plasma) &Ccfc£R I E 

l/^>fi2 0eMl, $*WJ©MOSh7>^ 20 

f-f««©JIStt7 0nmgSt*5fc«>, CCD^ilT 

PD (Partially Depleted) F<Z>ttf¥iftS. 
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